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and $3very pink in reflection. The perceived color was 
dependent on the angle of incidence of the iihiminarion and 
the rebdve positions of the object and fee viewer A reflec- 
tance scan of a fiat glass which was coated using the same 

5 pi ocea me is shown in FIG. 4. 

It is zpparent from the foregoing discission and examples 
that the present invention has provided a novel article of 
manufacture that is of great utility as a synthetic gemstone 
or decorative object , 

10 What is clairneJJsy 

1. An article of manufacture comprising a substantially 
transparent substrate of a size and shape suitable for use as 
a decorative object gemstones and ornaments and a multi- 
layer thin film interference coating over substantially the 

15 entire surface of said substrate, said coating consisting of 
alternating layers of substantially nonabsorbing materials 
with s relatively high refractive index and a relatively low 
refractive index with respect to each other, the thicknesses 
and idealities of said layers being chosen so that the entire 

20 coating will preferentially reflect at least some of the inci- 
dent fight with wavelengths between 400 nanometers and 
700 naoometers inclusive. 

2. The article in claim 1 in which the substrate is a 
member selected from the group consisting of silicon 

25 dioxide, aluminum oxide, zirconium oxide, uranium oxide, 
hafnium oxide, germanium oxide, zinc oxide, scandium 
oxide, yttrium oxide, calcium oxide, magnesium oxide, 
barium 'oxide, beryllium oxide, boron oxide, phosphorus 
oxide, kad oxide, arsenic oxide, sodium oxide, potassium 

30 oxide and carbon. 

3. The article in claim 1 in which the substrate is com- 
prised of a polymeric material 

4. The article of claim 1 in which the alternating layers 
comprising the multilayer thin film interference coating are 
composed of metal oxides. 

35 5. Toe article of claim 1 in which the alternating layers 
comprising the multilayer thin film interference coating 
c ompr ise materials selected from the group consisting of 
silicon dioxide, aluminum oxide, tantalum oxide, niobium 
oxide, titanium dioxide, hafnium dioxide, zirconium 
dioxide, magnesium fluoride, calcium fcoride, zinc sulfide, 
zinc seknide and carbon. 

6. The article of claim 1 in which the number of layers 
comprising the multilayer thin film interference coaling is 
three or greater. 

45 7. The article of claim 1 in which the alternating layers 
comprising the multilayer thin film interference coating are 
seouenmlly deposited by a chemical vapor deposition pro- 
cess. 

8. The article claim 1 in which the alternating layers 
^ comprising the multilayer thin film interference coating are 
sequentially deposited by a low pressure chemical vapor 
ceposirjoo process. 

9_ i"ne article of claim 1 in which the alternating layers 
comprising the multilayer thin film interference coating are 
sequentially deposited by plasma assisted process. 
55 io. The article of claim 1 in which the alternating layers 
comprising the multilayer thin film interference coating are 
sequentially deposited by a sputtering process. 

11. The article of claim 1 in which fee alternating layers 
comprising the multilayer thin film interference coating are 

60 sequentially deposited by an evaporative coating process. 

12. The article of claim 1 in which the alternating layers 
co m p ri sing the multilayer thin film interference coating are 
sequentially deposited by spraying onto the surface of the 
substrate liquid solution containing materials capable of 

65 being decomposed to form the desired layers. 
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13. An article of manufacture comprising a substantially transparent substrate 
having at least one curved surface and a multilayer thin film interference coating over 
substantially the entire surface of said substrate, said coating consisting of alternating 
layers of substantially nonabsorbing materials with a relatively high refractive index and a 
relatively low refractive index with respect to each other, the thicknesses and identities of 
said layers being chosen so that the entire coating will preferentially reflect and transmit 
at least some of the incident light within predetermined wavelength bands. 

14. The article of Claim 13 wherein the entire coating preferentially transmits at 
least some of the incident light above a predetermined wavelength. 

15. The article of Claim 13 wherein the entire coating preferentially transmits at 
least some of the incident light below a predetermined wavelength. 

16. The article of Claim 13 having a size and shape suitable for use as a 
decorative object selected from the group consisting of gemstones and ornaments. 

17. An article of manufacture comprising: 

a non-planar substrate formed from a substantially transparent material; and 
a substantially uniform multilayer thin film interference coating over substantially 
the entire surface of said non-planar substrate, said coating comprising alternating layers 
of materials having different refractive indices to thereby form a coating which is 
substantially transmissive of incident light at predetermined wavelengths. 
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18. The article of Claim 17 wherein the coating is subst antially transmissive of 
incident light above a predetermined wavelength. 

1£ The article of Claim 17 wherein the coating is substa ntially transmissive of 
incident light below a predetermined wavelength. 

20. The article of Claim 17 wherein the coating is substa ntially transmissive of 
incident light within a predetermined wavelength band. 

21. The article of Claim 17 having a size and shape su itable for use as a 
decorative object selected from the group consist ing of gemstones and ornaments. 

22. A uniformly coated complex shaped obiect comprising a complex shaped 
substrate formed from a substantially transparent material a nd a coating over substantially 
the entire surface thereof, said coating comprising alternating layers of materials hav ing 
relatively high and relatively low reflective indices relativ e to each other and being 
substantially uniform and over substantially the entire surface of said substrate. 

23. The obiect of Claim 22 wherein said coating contr ols the transmission of 
incident light at predetermined wavelengths. 

24. The obiect of Claim 22 wherein said coating co ntrols the absorption of 
incident light at predetermined wavelengths. 

25. The obiect of Claim 22 wherein said coating con trols the reflection of 
incident light at predetermined wavelengths. 
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26. The article of Claim 22 having a size and shape suit able for use as a 
decorative object selected from the group consisting of gem stones and ornaments. 

27. A decorative obiect comprising a substantially transparent substrate and a 
coating uniformly covering substantially the entire surface of the substrate, said coating 
comprising alternating lavers of materials having differing refractive indices to the reby 
substantially transmit all of the incident light at pred etermined wavelengths. 

28. An article of manufacture comprising a substant ially transparent substrate 
having two or more planar surfaces and a coating uniformly covering substantially the 
entire surface of the substrate, said coating compri sing alternating layers of materials 
having differing retractive indices to thereby substantially tra nsmit all of the incident light 
at predetermined wavelengths. 

29. A method of making a uniformly coated obiect ha ving a complex shape, 
said method comprising the steps of: 

(a) providing a substrate having a complex shape: 

(b) depositing a coating over substantially the entire surface of the complex 
shaped substrate, the coating comprising alternating lavers of materials having d ifferent 
indices of refraction so that the coating is substan tially transmissive of light at 
predetermined wavelengths. 
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30, The method of Claim 29 wherein the coating is deposited by low pre ssure 

chemical v a por deposition. 

31, The method of Claim 29 wherein the object has a si ze and shape suitable for 
use as a decorative object selected from the group consisting of gems tones and 
ornaments. 

32, The method of Claim 29 wherein the coating is subst antially transmissive of 
incident light above a predetermine d wavelength. 

33^ The method of Claim 29 wherein the coating is subst antially transmissive of 
incident light below a predetermi ned wavelength. 

34, The method of Claim 29 wherein the coating is sub stantially transmissive of 
incident light within a predetermine d wavelength band. 

35, A method of making a uniformly coated object ha ving a at least two planar 
surfaces, said method comprising the steps of: 

(a) providing a substrate having at least two planar surfaces: 

(b) depositing a coating over substantially the entire surface of the planar 
shaped substrate, the coating comprising alternat ing layers of materials having different 
indices of refraction so that the coating is substant ially transmissive of light at 
predetermined wavelengths. 
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36. The method of Claim 35 wherein the coating is deposited by low pressure 
chemical vapor deposition. 

37. The method of Claim 35 wherein the coating is substantially transmissive of 
incident light above a predetermined wavelength. 

38. The method of Claim 35 wherein the coating is substantially transmissive of 
incident light below a predetermined wavelength. 

39. The method of Claim 35 wherein the coating is substantially transmissive of 
incident light within a predetermined wavelength band. 



